An extended study: protective effects of nerve growth factor in neomycin-induced auditory neural degeneration.
Intracochlear survival of auditory neurons is thought to be a factor contributing to the success of cochlear implantations. Damage to the cochlear end-organ is frequently associated with loss of neurites in the osseous spiral lamina. The authors have previously reported a model for long-term intracochlear administration of pharmacologic agents using a technique and device analogous to a cochlear implant. These studies suggest that nerve growth factor (NGF) protects the auditory nerve from the immediate neurotoxic effects of neomycin. The intent of the present investigation is to determine whether NGF can protect auditory neural elements from neomycin-induced degeneration after several weeks have elapsed between the neomycin perfusion and the administration of NGF. Neomycin was infused over 24 hours through an indwelling, intracochlear cannula attached to a mini osmotic pump to unilaterally destroy the cochlear end-organ. The pump perfused the cochlea with artificial perilymph for 2 weeks. Then, the pump reservoirs were surgically replaced; the new reservoirs delivered either NGF or artificial perilymph for an additional 2 weeks. Spiral ganglion cell densities were measured along Rosenthal's canal in the basal, middle, and apical cochlear turns. This investigation revealed that NGF prevented auditory nerve degeneration over the 2-week period, when compared to controls, and that the protective effect was greatest in the neural elements closest to the source of NGF.